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PRELIMINARY AND SHORT REPORT
ANTIBIOTICS AND THEIR ACTION ON PATHOGENIC FUNGI
II. PENICILLIN AND STREPTOMYCIN; TERRAMYCIN*
F. RAUBITSCHEK, M.D.
The culturing of dermatophytes from clinical material has been significantly aided by
the addition of penicillin and streptomycin to the media (1). The mode of action of the anti-
biotics has been assumed to be due to an enhancement of the conversion from the parasitic
to the saprophytic life phase of pathogenic fungi.
In this paper the effect of terramycin was compared to that of penicillin and streptomy-
cm, and different basal media containing penicillin and streptomycin were compared as to
their suitability for primary dermatophyte isolation.
MATERIALS AND METHODS
Media. 1.) Sabouraud's dehydrated dextrose agar Difco containing 0.25 per cent soluble
yeast extract Difco and 5 and 50 units of penicillin and streptomycin per ml of medium
respectively was the standard medium—SabYSP. 2.) Brain heart broth Difco with 1.5
per cent agar and penicillin and streptomycin as above—BHSP. 3.) Stock culture agar
Difco with 5 per cent whole human blood and penicillin and streptomycin—BSP. 4.) Sa-
bouraud's dextrose agar Difco with 0.25 per cent soluble yeast extract Difco and penicillin
and streptomycin, adjusted to pH 7 by the addition of 'Io N NaOH prior to autoclaving—
SabYSP-7. 5.) Sabouraud's dextrose agar Difco containing 0.25 per cent soluble yeast ex-
tract and 25 mcg of terramycin hydrochloride,f per ml medium—SabYT.
The material consisted of scales, nail clippings and hairs from mycotic and non-mycotic
diseases of the skin. Every sample was examined microscopically for fungi in KOH prepara-
tions. The samples were collected at different times and consequently the four series pre-
sented here vary in composition. Each series comprised about 200 specimens.
The standard and test medium were inoculated at the same time at three points of the
slant surface and incubated at 27° C for a maximal period of four weeks. Results were re-
corded every three days.
RESULTS
The results of each separate series are summarized in tables I and II. Each series was
set up after the preceding one was finished.
The percentage of positive cultures on the terramycin-containing medium was about
the same as on the standard. The addition of blood to a medium containing antibiotics
(BSP) did not increase the percentage of positive cultures over that obtained with a medium
with antibiotics alone (SabYSP). The highest yield of positive cultures was attained with
the use of brain heart infusion agar enriched by antibiotics (BHSP). The neutral medium—
SabYSP-7 yielded a smaller percentage of positive cultures than the standard SabYSP.
Growth started on the average after 3 to 5 days on all media tested. The rate of growth,
however, was much slower on the blood medium BSP than on all the other media. The gross
appearance of most of the organisms on the blood medium was changed to such an extent
that transfer to a Sabouraud's dextrose slant for identification purposes became necessary.
* From the Department of Dermatology and Venereology (Dr. A. Dostrovsky, Director)
of the Hebrew University-Hadassah Medical School, Jerusalem, Israel.
f The terramycin was kindly supplied by Dr. William Konigsberger of Chas. Pfizer &
Co., Inc. as Crystalline Terramycin Hydrochloride for bacteriological purposes.
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TABLE I
Tinea of the glabrous skin
SabYSP SabYSP-7 SabYT BHSP BSP
Total number of specimens cultured.... 499 138 111 137 113
Per cent posit. cult 52.17* 44.8 55.2 58.5 50
* Average of 4 series.
TABLE II
Tinea capitis trichophytica and favosa
SabYSP SabYSP-7 SabYT BHSP BSP
Total number of specimens cultured.... 361 98 81 64 118
Per cent posit. cult 63.9* 61 73.2 84.8 64.3
* Average of the four series.
TABLE III
Per cent of fun gal and bacterial contaminations in dermatophyte cultures
SabYSP SabYSP-1
7.7
62
1.1
28.8
—
4
SabYT
18.7
63
—
19
—
1
BHSP
2
49
3
14
—
—
BSP
7
49.5
4
36.9
—
2.7
Positive culture with fungal contaminant
Negative culture with fungal contaminant
Positive culture with bacterial contaminant. ..
Negative culture with bacterial contaminant. .
Positive culture with fungal and bacterial con-
taminants
Negative culture with fungal and bacterial con-
taminants
8.9
73.4
2.1
15.2
1.1
1.4
Thus the time elapsing between inoculation and final identification was impracticably
long.
Pigment production was about the same on all media except BHSP. On this latter me-
dium many strains of T. rubrum failed completely to develop pigment and they were there-
fore indistinguishable macroscopically from woolly strains of T. mentagrophytes. However,
the fructification organs of both genera developed well on this medium and the fungi could
be separated by microscopic examination of wet mounts.
Table III shows the incidence of mold and bacterial contaminations on positive and
negative dermatophyte cultures. The high incidence of fungi in negative cultures with all
media is striking. The lowest incidence of bacterial and fungal contaminants was encoun-
tered with BHSP medium. Bacterial contamination was highest on the blood containing
medium BSP.
COMMENT
The method of comparing two media is not exactly controlled (1). The inocula of the
two media are not necessarily equal in fungus content, but the large numbers of specimens
used in each series decrease this possible error to a minimum.
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It is not surprising that terramycin is as efficient as penicillin and streptomycin for the
culturing of fungi. Terramycin has been shown to exert a favorable effect on the growth of
insects and plants (2, 3).
The addition of blood to a basal medium (4) increased the number of positive dermato-
phyte cultures as effectively as antibiotics. The addition of both blood and antibiotics to
the medium was no more efficacious than the addition of blood or antibiotics alone.
Pigment production is not influenced by the antibiotics and seems to depend solely on
the composition of the basal medium.
The results of the present experiments indicate that the most suitable medium for
primary isolation of dermatophytes is brain heart infusion agar containing antibiotics.
The strains of T. rubrum which fail to produce pigment on this medium can be identified
by microscopic examination of wet mounts, which does not take much time to perform.
The high incidence of mold contamination, especially in cultures negative for pathogenic
fungi suggests that the contaminants may inhibit the growth of a dermatophyte. Often,
however, molds growing on the same slant as a dermatophyte do not interfere with the
latter's development.
SUMMARY
1. Terramycin hydrochloride was as effective for the conversion of pathogenic fungi
from parasitic to saprophytic life phase as penicillin and streptomycin.
2. The highest yield of positive dermatophyte cultures was obtained on brain heart
infusion agar enriched with penicillin and streptomycin. Pigment production of some strains
of T. rubrum was absent on this medium.
3. Blood agar and neutral Sabouraud's agar with antibiotics were inferior to the other
media tested for primary dermatophyte isolation.
4. A high incidence of fungal contaminants on all media, especially in cultures negative
for pathogenic fungi, was observed.
Thanks are due to Mr. Ben-An of the Department of Microbiology for technical assist-
ance.
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